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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition capable 
of providing high flame retardance, developing excellent mechanical 
characteristics, impact resistance, fluidity, or the like, by mixing a 
thermoplastic resin with a specific phosphorus compound. 
SOLUTION: This composition comprises (A) 100 pts.wt. of a 
thermoplastic resin (preferably a polystyrene-based resin, a polyester 
resin, a polybutylene terephthalate, or the like), (B) 5^0 pts.wt. of a 
phosphorus compound of formula I (R1 and R2 are each an alkyi, an 
aryl, an alkoxy, an aryloxy or R 1 and R2 mutually form a ring) 
(preferably a phosphorus compound of formula II) and (C) 1-30 pts.wt. 
of a phenol-based resin. Preferably, the composition is further mixed 
with 1-30 pts.wt. of a fluororesin. More preferably, the composition is 
further mixed with 1-30 pts.wt. of an aromatic phosphate of formula III 
[X is a group of formula IV (Rl to R4 are each H or a 1-5C alkyI) or the 
like; Arl to Ar4 are each phenyl or the like; (k) and (m) are each 0-2 
and k+n is 0-2]. 
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NOTICES * 



JPO and NCIPI are not responsible for 
damages caused by the use of this translation 



# • 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] (A) The flame-retardant-resin constituent which makes it come to the thermoplastics 100 weight 
section to contain the phosphorus compound 5-40 weight sections which are expressed with the (B) following 
general formula (1), and (C) phenol system resin 1 -30 weight sections. 
[Formula 1 ] 

( 1 ) 



(R1 and R2 are the congener or the radicals of a different kind which were chosen from the alkyi group, the aryl 

group, the alkoxy group, and the ant ROKISHI radical, and R1 and R2 may form the ring mutually.) 

[Claim 2] (B)The flame-retardant-resin constituent according to claim 1 whose phosphorus compound is the 

following general formula (2). 

[Formula 2] 



(2) 

H 

[Claim 3] (A) The flame-retardant-resin constituent according to claim 1 or 2 which comes to blend (D) fluorine 
system resin 0.01 -3 weight sections further to the thermoplastics 100 weight section. 
[Claim 4] (A) claims 1-3 which come further to blend the aromatic series phosphate 1 expressed with the (E) 
following general formula (3) -30 weight sections to the thermoplastics 100 weight section — a flame- 
retardant-resin constituent given in either. 
[Formula 3] 




(R 3-R 1 0 express the same, or the hydrogen atom which is different from each other or the alkyI group of 
carbon numbers 1-5 among the above-mentioned formula.) Moreover, Arl, Ar2, Ar3, and Ar4 express the same 
or the phenyl group permuted by the organic residue which does not contain the phenyl group or halogen which 

http://www4.ipdl.ncipi.go jp/cgi-bin/4ranjyeb_cgi_ejje?u=4ittp^ 2005/03/18 





"is different from each other. Moreovei^expresses direct coupling, 0, S, S02, C (CH3)2 and CH2, and CHPh, 
and Ph expresses a phenyl group. Mc^^er, n is zero or more integers. Moreov^^and m are or more 0 two or 
less integers, respectively, and k+m is^T more 0 two or less integer. 

[Claim 5] (A) claims 1-4 which come further to blend the radical generating agent 0.01 expressed with the (F) 
following general formula (4) - 2 weight sections to the thermoplastics 100 weight section — a flame- 
retardant-resin constituent given in either. 
[Formula 4] 




(4) 



(X expresses a hydrogen atom, the alkyi group of carbon numbers 1 -1 0, an alkoxy group, a carboxyl group, 
hydroxyl, the amino group, a nitrile group, a nitro group, and an epoxy group.) Moreover, n is the integer of 1-5. 
[Claim 6] (A) claims 1-5 whose thermoplastics is polystyrene system resin — a flame-retardant-resin 
constituent given in either. 

[Claim 7] (A) claims 1-5 whose thermoplastics is polyester — a flame-retardant-resin constituent given in 
either. 

[Claim 8] (A) claims 1-5 whose thermoplastics is polybutylene terephthalate — a flame-retardant-resin 
constituent given in either. 

[Claim 9] (A) claims 1-5 whose thermoplastics is a polyamide — a flame-retardant-resin constituent given in 
either. 

[Claim 10] claims 1-9 — the mold goods which become either from the flame-retardant-resin constituent of a 
publication. 

[Claim 11] Mold goods according to claim 10 which are housing and those components of the electrical and 
electric equipment and electronic parts, autoparts, a machine mechanism element, OA equipment, or a 
household-electric-appliances device. 



[Translation done.] 
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"* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

iTl!il'^°u''''"'l"u ^-.^^u computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thermoplastics constituent excellent in fire retardancy 
without spoilmg the mechanical property (shock resistance, rigidity, thermal resistance) of thermoplastics ' 
origmal. 
[0002] 

[Description of the Prior Art] Plastics are used by the outstanding mechanical property and fabricating- 
operation nature, and electric insulation in extensive fields including each part articles, such as a home 
electrical machinery and apparatus, OA equipment, and an automobile. However, the great portion of plastics 
fnL^^iT^ ^ ^"'^ ^^""'^"^ techniques have been proposed to flameproofing on the problem of safety 
L0003] Generally the approach of blending and carrying out flameproofing of a halogen system flame retarder 
and antimony oxide, such as a bromine compound with high flameproofing effectiveness, to resin is adopted 
f^°Zr-r': '■^"''^^'i' troubles, like there is much volume of smoke outbreak in the case of combustion 
10004] Then, m order to conquer the fault of these halogen system flame retarders in recent years, flame ' 
retardant resm which does not contain a halogen at all came to be desired strongly 

[0005] As an approach of carrying out flameproofing of the thermoplastics, without using chlorine and a bromine 
system flame retarder the approach (JP,5-140412.A) of blending a polyhydroxy compound and silane couoZg 
agents, such as polyphosphoric acid ammonium and pentaerythritol, with rubber consolidation polystyrene 
system resin, the approach (J P, 6-34081 5.A) of blending melamine coat polyphosphoric acid ammonium and a 
specific nitrogen-containmg organic compound with thermoplastics, the approach (J P,7-53879,A) of blending a 

small amount of phenol resin and flame retarder with thermoplastics, etc. are proposed. 

[0006 J 

[Problem(s) to be Solved by the Invention] Fire retardancy with a sufficient constituent given in JP 5-140412 A 
was not acquired, but the metal mold contamination at the time of shaping and mold goods had further the 
trouble that stickiness by moisture absorption occurred, by lowering of a mechanical characteristic or 
polyhydric-alcohol compound activity. M oreover, the constituent JP,6-340815,A and given in JP 7-53879 A had 
the trouble that sufficient fire retardancy was not acquired, in styrene resin J f'.^-53879,A had 

[0007] It aims at offering the resin constituent which is excellent in a mechanical characteristic, thermal 
resistance, and a fluidity at the same time this invention solves this trouble and it gives advanced fire 
retardancy to thermoplastics. an^cu me 

[0008] 

[Means for Solving the Problem] This invention finds out being able to give fire retardancy specifically to 
thermoplastics by [ specific ] carrying out phosphorus compound combination, and excelling in a mechanical 
characteristic, shock resistance, and thermal resistance, as a result of inquiring wholeheartedly that the above- 
mentioned technical problem should be solved. 

[0009] Namely, this invention, "it Is the flame-retardant-resin constituent which makes it come to contain the 
phosphorus compound 5-30 weight sections which are expressed with the (B) following general formula (1) 
mo] ^ ""^'^^^ sections to the (A) thermoplastics 100 weight section. 

[Formula 5] 



( 1 ) 
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T ^°"S^"f the ^als of a different kind which were cho^rom the alkyi group the arvl 
[oSni ' ^"'^ 1 may form tUfring mutually )1ns " 

fOoT2V{^plp^Tnni!,?K "''?r^ of this invention is explained concretely below. 

[001 2] The thermoplast OS (A) of this invention is the synthetic resin which shows a fluidity when it heats and 

can carry out a fabricatmg operation using this. 

^?.n^^ ^ V^'' example for example Polystyrene resin, styrene/acrylonitrile copolymer. Polystyrene system 
re in. such as acrylonitrile /butadiene /styrene copolymer (ABS plastics). Polyester resin, liqu d crystal 
polyester resm polycarbonate resin, Polyamide resin, polyphenylene oxide resin, denaturati n p ly env en^ 
oxide resin. Polyphenylene sulfide resin, polyoxymethylene resin, phenoxy resin. Polyolefine system resin such 
as polypropylene resm and polyethylene, ethylene /propylene resin, Ethylene /iVutene resin eJ^ylene/ 
propy ene /nonconjugated diene resin. Ethylene /ethyl^crylate resin, ethylene /glycidyl mTtha ylate resin 
r?.'in kfth?"2' (T' ^"tate /glycidyl methacrylate resin, ethylene /vinyl acetate /glycidyl ^etha ry a e 
resm Although elas omers, such as ethylene /propylene-^-maleic^nhydride resin, a polyester po?yether 
m nf nnpH f ^ ^P^'y^^*^-- f ^'y^^ter elastomer, or two or more sorts of mixture of hese ^hermopS are 
acrv Zr^. /t^^^^^^^ '/'^ ^"^^ polystyrene resin, styrene/acrylonitrile copolymer, and 
acrylonitrile /butadiene /styrene copolymer (ABS plastics). Denaturation polyphenylene oxide esin polvester 
resm. polyam.de resin. One sort or two sorts or more of mixture chosen from polycarbonate resin ^P^^^^^^^^^ 
resm and polyphenylene sulfide resin desirable still more preferably Polystyrene resin. st7reneTcVlnitri^^^ 
copolymer, acrylonitrile /butadiene /styrene copolymer (ABS plastics). They are one or or Ywo s r? r 
more of mixture chosen from polystyrene system resin, such as denaturation polyphenylene oxide resin 
polyester resm, polyamide resin, polycarbonate resin, and phenoxy resin 

[0014] As polyester resin, among the above-mentioned thermoplastics (A) Dicarboxylic acid the 
po iycondensat.on object of a glycol, the ring^pening-Dolymerization object of annular lactone he 
polycondensat.on object of hydroxycarboxylic acid, the polycondensation object of a dibasic acid and a glycol 
etc. are mentioned substantially. Specifically Polyethylene terephthalate res n. polypropylene tererhthalfte 
n'.nhih.? ^ *f ^P'^t'l^'^t^ Polyethylenenaphthalate resin. The others which a?e po ybutylen 

th.nP^ /T' P°'y^y^ °f^«>^«."«-^'-"^ethylene-terephthalate resin and polyethylene H. 2-^crew (phen xy) 
ethane -4, 4 -^.carboxy rate resm. etc.. The others which are polyethylene -1, 2-^crew (ihenoxy) ethane ^ 
4 ^icart)oxy rate resm, etc.. Polyethylene isophthalate /terephthalate resin, polybutyrene terephthalate / 
isophthalate resm, Copolymers and mixture, such as polybutylene terephthalkte %eccan dicarCy rat^^^ 
r.i'!r^ ^r^^'"''*^'''"' t^'-ePhthalate/sophthalate resin, can be mentioned. As suitable po yes ter 
resm especial y for this invention, polyethylene terephthalate resin, polypropylene terephthalate resin 

?e^^^;^a;"r(p7Tr:^tn^r.:t^^lr ^entlonedrSl^rltl-: Sutylene 

[0015] although the i^ntrinsic viscosity usually measured at 25 degrees using the mixed solvent of a phenol / 

ind Pen (tetramethyleneisophthalamide) (it abbreviates to 41 below), and such copolymers and mixt.,rp rlnZi 

IVll f^""^'' '1;^ viscosity usually measured at the inside of 98!«sulfuric acid, l%of concentration 

- de"ra^ - 2 oTo it'ls'^'i T.' ^'r^t'"'" " Polyamide resin cin°use 

.1 t.o aesiraoie ^.u-^.O — it is 2.0-3.5 especially preferably. 

0018] As polystyrene system resin, the polymer blend object (denaturation polyphenylene oxide resin) of 
olystyrene. styrene /acrylonitrile copolymer, rubber denaturation styrene resin, rubber denaturation styrene 
nn Qi'p KK "'.^'"^J'"' '"^"t'o"^^ among the above-mentioned thermoplastics (A 
0019] Rubber denaturation styrene resin means the graft polymer which a rubberHike polymer comes to 
istribute in the shape of a particle here into the matrix which consists of a vinyl aromatic series system 
olymer. the vmyl monomer m which this and copolymerization are possible is added an aromatic series vinyl 
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•monomer and if needed to the bottorW existence of a rubbeMike polymer, and^pnomer mixture is obtained a 
well-known bulk polymerization, a ma^p suspension polymerization, solution i^ierization. or by carrying out 
an emulsion polymerization. yme "ul 

[0020] As such rubber denaturation styrene resin, high impact polystyrene, ABS plastics. AAS resin 
(acrylonitrile-acrylic rubber^tyrene copolymer), AES resin (acrylonitrile-ethylene propylene rubber-styrene 
copolymer), etc. are mentioned, for example. 

[0021] What took the structure in which the polymer (**) which contains a styrene monomer as such rubber 
denaturation styrene resin carried out the graft to the gum polymer, and the polymer (**) containing a styrene 
monomer contain ** which took the structure which carried out the non-graft to the gum polymer 
[0022] What consists of 0 - 95 %of the weight of vinyl system (**) polymers specifically obtained by the gum 
polymer 5 "80 weight sections by carrying out the polymerization of the monomer or monomer mixture which 
contains 5 - 100 /oof the weight of graft (**) polymers and the aromatic series vinyl system monomer which 
are obtamed by carrymg out the graft polymerization of the monomer or the monomer mixture 95 - 20 weight 
sections which contam an aromatic series vinyl system monomer 20% of the weight or more (Al ) 20% of the 
weight or more (A2) is suitable. 

[0023] As the above-mentioned gum polymer, glass transition temperature is suitable for a thing 0 degree C or 
less, and diene system rubber is used preferably. Specifically, an acrylic rubber [, such as diene system rubber 
such as polybutadiene a styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, a block copolymer 
of a styrene-butadiene, and a butyl acrylate-butadiene copolymer, and polyacrylic acid butyl, ], polyisoprene 
and ethylene-propylene-tJiene system ternary polymerization object etc. Is mentioned. Polybutadiene or a ' 
butadiene copolymer is desirable especially. 

[0024] Especially although especially the rubber particle diameter of a gum polymer is not restricted, that [ its ] 
0.1 5-0.6 micrometers of whose weighted mean particle diameter of a rubber particle are 0.2-0 55 micrometers 
excels in shock resistance and is desirable. Especially, the thing of 90:10-60:40 has [ that the falling weight 
impact of shock resistance and light-gage mold goods Is excellent, and ] a desirable weight ratio (0 20-0 25 
micrometers and 0.50-0.65 micrometers). -^^^.^^ 
[0025] In addition the average weight particle diameter of a rubber particle can be measured by the sodium 
alginate method (it asks for the particle diameter of 50%of accumulation weight fractions using the 
polybutadiene particle diameter creamHzed with the concentration of sodium alginate differing from the cream- 
ized accumulation weight fraction of a weight rate and sodium alginate concentration) given in "Rubber Ase 
Vol.88p.484 -490(1960) by E.Schmidt and P.H.Biddison." ^ 
[0026] Especially styrene is desirable although styrene. alpha methyl styrene. vinyltoluene, o-«thyl styrene p-t- 
butyl styrene, etc. are mentioned as an aromatic series vinyl system monomer 

[0027] As monomers other than an aromatic series vinyl system monomer, it is the object of much more shock- 
proof improvement, and a yinylcyanide system monomer Is the object of improvement In toughness and a color 
tone, and an acrylic ester (meta) system monomer is used preferably. Especially acrylonitrile Is desirable 
?M^?^^J.fh'^ h"'.,!; ' ^^^^th^^/y'o^ifile. ethacrynitrlle. etc. are mentioned as a vinylcyanide system monomer 
(Meta) Although the esterification object by the methyl of an acrylic acid and a methacrylic acid, ethyl, propyl 
Setfabie' " "^'''^'^ ^^^t^-" '"""o^'er. especially a methyl methacrylat^^^ 

[0O28] Moreover, maleimlde system monomers, such as other vinyl system monomers, for example, maleimide 
N^ethyl maleimide, and N-phenyl maleimide. etc. can also be used If needed maieimme, 
[0029] (Al ) 20 % of the weight or more of the shock-proof viewpoint of a resin constituent to aromatic series 
vinyl system monomers of the monomer or monomer mixture used in a graft (**) polymer is desirable, and it is 
50 ^of the weight or more more preferably. When mixing a vinylcyanide system monomer, 50 more or less %of 
the weight 's preferably used 60 or less % of the weight from a viewpoint of the fabrlcating^peration na ure o 
a resin constituent. M oreover (meta), when mixing an acrylic ester system monomer, from a viewpoint of 
toughness and pair impact nature, 80 or less %of the weight is desirable, and 75 more or less % of the weight is 
used preferably. 95 - 20 %of the weight Is desirable still more desirable, and total of the loadings of a monorner 
and the aromatic series vinyl system monomer in monomer mixture, a vinylcyanide system monomer and (meta) 
an acrylic ester system monomer Is 90 -30 % of the weight. «nomer. ana weta; 

[0030] (Al) More than the gum polymer 5 weight section is desirable among [ from a viewpoint of the shock 
-esistance /rate /of the gum polymer at the time of obtaining a graft (**) polymer, and monomer mixture /of 
3 resin constituent / all ] the graft copolymer 100 weight section, the viewpoint ofthe shock resistance of more 
:han 10 weight sections and a resm constituent and the appearance of mold goods to below 80 weight sections 
ire desirable, and below 70 weight sections are used more preferably. Moreover, a monomer or monomer 
Tiixture IS more than 30 weight sections preferably below 90 weight sections and more than 20 weight sections 
ittp://Www4.ipdl.ncipi.go.jp/cgi-bin/tran_yyeb_cgi_ejje 9nn^/n^»/iR 
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"below 95 weight sections. 

[0031] (ADA graft (**) polymer can^^btained by the well-known polymeriza^^ethod. For example, it can 
obtam by the approach of supplying anTcarrying out the emulsion polymerizatioWf the solution of a radical 
generating agent which dissolved in the mixture and the emulsifier of a monomer and a chain transfer agent to a 
polymerization container continuously under existence of a gum polymer latex etc. 
[0032] (Al) A graft (**) polymer contains the copolymer which has not carried out a graft besides the 
ingredient which took the structure in which a monomer or monomer mixture carried out the graft to the gum 
polymer. Although especially the rate of a graft of a graft (**) polymer does not have a limit, In order to obtain 
the resin constituent which shock resistance and gloss are balanced and is excellent, 25 -50 %of the weight is 
especially desirable 20 to 80% of the weight, here — the rate of a graft — a degree type — it is computed by 
the rate (%) of graft =<amount of vinyl system copolymers which carried out graft polymerization to the gum 
polymer>/<rubber content of graft copolymer>xlOG. 

[0033] Especially although not restricted especially as a property of the polymer (**) which has not carried out 
a graft, since the shock-proof resin constituent with which the limiting viscosity [eta] (it measures at 30 
degrees C) of methyl-ethyl-ketone extractives was excellent In the range of 0.25 -0.5 dl/g 0.25 to 0 6 dl/g is 
obtained, it is used preferably. 

[0034] (A2) It is the copolymer which makes an aromatic series vinyl system monomer indispensable as a vinyl 
system (**) polymer. Especially styrene is desirable although styrene, alpha methyl styrene, p-methyl styrene 
t-butyl styrene, vinyltoluene, o-ethyl styrene, etc. are mentioned as an aromatic series vinyl system monomer 
These can use one sort or two sorts or more. 

[0035] As monomers other than an aromatic series vinyl system monomer, it is the object of much more shock- 
proof improvement, and a vinylcyanide system monomer is used preferably. An acrylic ester (meta) system 
monomer is preferably used for the object of improvement in toughness and a color tone. Especially acrylonitrile 
IS desirable although acrylonitrile, a methacrylonitrile, ethacrynitrile, etc. are mentioned as a vinylcyanide 
system monomer. (Meta) Although the esterification object by the methyl of an acrylic acid and a methacrylic 
acid ethyl, propyl, n-butyl, and i-butyl etc. is mentioned as an acrylic ester system monomer, especially a 
methyl methacrylate is desirable. 

[0036] Moreover, it is ****** to use maleimlde system monomers, such as maleimide. N-methyl maleimide, and 
N-phenyl maleimide, as other vinyl system monomers in which these and copolymerization are possible if 
needed. 

[0037] (A2) From a shock-proof viewpoint of a resin constituent, the rate of the aromatic series vinyl system 
monomer which is the constituent of a vinyl system (**) polymer has 20 desirable % of the weight or more to all 
monomers, and is 50 %of the weight or more more preferably. When mixing a vinylcyanide system monomer 60 
or less /iof the weight is 50 or less %of the weight desirable still more preferably from shock resistance and a 
fluid viewpoint. M oreover (meta), when mixing an acrylic ester system monomer, from toughness and a shock- 
proof viewpoint, 80 or less %of the weight is desirable, and 75 more or less %of the weight is used preferably 
Moreover, when mixing other vinyl system monomers in which these and copolymerization are possible 60 or' 
less /o of the weight is desirable, and 50 more or less %of the weight is desirable. 

[0038] although there is no limit in the property of a vinyl system (**) polymer — limiting viscosity [eta] (a 
methyl-ethyl-ketone solvent, 30-degree-C measurement) — 0.4 - 0.65 dl/g — especially — the thing of the 
range of 0.45 - 0.55 dl/g — moreover, the resin constituent of an N.N-dimethylformamide solvent, the shock 
resistance in which the thing of the range of 0.45 -0.7 dl/g was excellent 0.35 to 0.85 dl/g especially when 30 
degrees C was measured, and fabricating-operation nature is obtained, and it is desirable 
[0039] Especially the manufacturing method of a vinyl system (**) polymer does not have a limit, and can use 
the usual approaches, such as a bulk-uolymerization method, a suspension-polymerization method, an 
emulsion-polymerization method, a massive-suspension-polymerization method, and a solution-bulk- 
polymerization method. 

[0040] Moreover, in this invention, the denaturation vinyl system polymer (it is hereafter called a denaturation 
vinyl system polymer for short.) which contains at least a kind of functional group chosen from a carboxyl 
group, hydroxyl, an epoxy group, the amino group, and an oxazoline radical if needed can also be used It is the 
polymer which contains at least a kind of functional group which has a polymerization or the structure acquired 
by copolymerizing, and was chosen from a carboxyl group, hydroxyl, an epoxy group, the amino group and an 
oxazoline radical into the molecule as a denaturation vinyl system polymer in a kind or two sorts or more of 
vinyl system monomers. Although not restricted about the content of the compound containing these functional 
groups, 0.01 -20/^of the weight per denaturation vinyl system polymer 100 weight section of the range is 
especially desirable. 

[0041 ] Although there is no approach of introducing a carboxyl group into a denaturation vinyl system polymer, 
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especially a limit An acrylic acid, A mj||acrylic acid, a maleic acid, maleic-acid ttLonoethyl ester, a maleic 
anhydride, How to copolymerize the ^^system monomer which has a carbox^^^up or anhydrous carboxyl 
groups, such as a phthallc acid and an itaconic acid, with a predetermined vinyl sWtem monomer. The 
polymerization generating agent which has carboxyl groups, such as gamma, gamma'-azobis (gamma-tyano 
BAREIN acid), alpha, an alpha -azobis (alpha-cyano ethyl)-p-benzoic acid, and a peroxidation Succin acid, 
and/or thioglycolic acid. The polymerization-degree modifier which has carboxyl groups, such as alpha- 
mercaptopropionic acid, beta-mercaptopropionic acid, an alpha-mercapto-isobutyric acid and 2 and 3, or 4- 
mercaptobenzoic acid, is used. An acrylic ester (meta) system monomer and aromatic series vinyl system 
monomers, such as the approach of carrying out the polymerization (»*) of the predetermined vinyl system 
monomer and a methyl methacrylate, and a methyl acrylate. The approach of saponifying a copolymer with a 
vinylcyanide system monomer with alkali if needed etc. can be used. 

[0042] Although there is especially no limit also about the approach of introducing hydroxy!, for example 
Acryhc-acid 2-hydroxyethyl, Methacrylic-acid 2-hydroxyethyl, acrylic^cid 3-iiydroxypropyl, Methacrylic-acid 
3-hydroxypropyl, acrylic acids 2, 3, 4, and 5, 6-pentahydroxy hexyi, Methacrylic acids 2, 3 4 and 5 6- 
pentahydroxy hexyl, acrylic acids 2. 3, and 4. S^etra-hydroxy pentyl, Methacrylic acids 2, 3,' and 4 's-tetra- 
hydroxy pentyl, a 3-hydroxy-1-propene, A 4-hydroxy-1 -butene, a cis-M-hydroxy-2-butene, A tran s forme r-^- 
hydroxy-2-butene, a 3-hydroxy-2-methyl-l Dropene, It is ****** to use the approach of copolymerizing the 
vmyl system monomer which has hydroxyls. such as a cIs— 5-hydroxy-2-pentene, a transformer-5-tiydroxy-2- 
pentene, and a 4-dihydroxy-2-butene, with a predetermined vinyl system monomer etc. 
[0043] It is ****** to use the approach of copolymerizing the vinyl system monomer which has epoxy groups 
such as metaglycidyl acrylate, glycidyl methacrylate, glyeidyl ethacrylate. itaconic-acid glycidyl, allyl glycidyl ' 
ether, s tyrene-p-glycidyl ether and p-glycidyl styrene. for example with a predetermined vinyl system monomer 
etc., although there is especially no limit also about the approach of introducing an epoxy group 
[0044] Although there is especially no limit also about the approach of introducing the amino group, for example 
Acrylamide. Methacrylamide, N-methylacrylamide, butoxy methylacrylamide, N-propyl methacryiamide acrylic- 
acid aminoethyl, acrylic-acid propyl aminoethyl, Dimethylaminoethyl methacrylate, methacrylic-acid 
ethylammopropyl, Methacrylic-acid phenyl aminoethyl, methacrylic-acid cyclohexylamino ethyl N-vinyl 
diethylamine, N-acetyl vinyl amine, allylamine. It is ****** to use the approach of copolymerizing amino groups 
such as meta-allylamine, N-methyl allylamine, and p-amino styrene, and the vinyl system monomer which has ' 
the derivative with a predetermined vinyl system monomer etc. 

[0045] Moreover, it is ****** to use the approach of copolymerizing the vinyl system monomer which has 
oxazolme radicals, such as 2Hsopropenyl-oxazoline, 2-vlnyl-oxazoline, 2-acroyl-oxazoline, and 2-styryl- 
oxazohne, for example with a predetermined vinyl system monomer etc., although there is especially no limit 
also about the approach of introducing an oxazoline radical. 

[0046] although there is no limit in the property of a denaturation vinyl system polymer — limiting viscosity 
[eta] (a methyl-ethyH<etone solvent, 30-degree-C measurement) — 0.2 - 0.65 dl/g — especially — the thing 
of the range of 0.35 - 0.6 dl/g - moreover, the resin constituent of an N .N -dimethylformamide solvent the fire 
retardancy m which the thmg of the range of 0.4 -0.75 dl/g was excellent 0.3 to 0;9 dl/g especially when 30 
r«nI^f/o N "measured, shock resistance, and fabricating-operation nature is obtained, and it is desirable 

L^^ollng Ltrlffo'muiror"' ^ ^'^^ 

[0048] 

[Formula 6] 



( 1 ) 



(R1 and R2 are the congener or the radicals of a different kind which were chosen from the alkyi group the arvl 
group, the alkoxy group, and the ant ROKISHI radical, and Rl and R2 may form the ring mutually ) 
Preferably also m the compound expressed with a general formula (1), Rl and R2 are the congener or the 
radicals of a different kind which were chosen from the alkyI group of carbon numbers 1 -4, the aryl group of 
carbon numbers 6-24, the alkoxy group of carbon numbers 1-4. and the ant ROKISHI radical of carbon numbers 
6-24, and R 1 and R2 . The ring may be formed mutually. 
[0049] What is shown below as a concrete example is mentioned. 
[0050] 
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[Formula 7] 
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0==P OCH3 
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0=^] * OC2H5 



H 









The phosphorus compound expressed with the following general formula (2) especially can use it preferably in 
respect of fire retardancy. ^ 
[0051] 
[Formula 8] 



(2) 



^p'^.f llh t A'k ! '■^activity compared with P=0 or P^-association. Therefore, it becomes easy to 
react with resin at the time of combustion, and the fire-extinguishing effectiveness is large. Moreover, since P- 
hnnn'^"." H I. !k '^^ reactivity also in an olefin (double bond), it can control generation of the olefin (double 
?nn.ii ! ^° ^* P'""^ in Ml retention (after-mentioned)) 

L0052J the amount of the phosphorus compound used expressed with the above-mentioned general formula (1) 
-the thermoplastics 100 weight section - receiving - usually - 5 -40 weight section - desirable - 6 - 
35 weight section - it is 7 - 30 weight section still more preferably. Since lowering and the surface appearance 
of machme physica properties will be spoiled if the amount used cannot acquire fire retardancy sufficTentT^^^^^ 
under 5 weight sections but exceeds 40 weight sections, it is not desirable suiricieni m 

[0053] If (C) phenol system resin used by this invention is a giant molecule which has two or more phenolic 
hydroxyl groups, it is arbitrary, for example, the resin of a novolak mold, a resol mold, and a heat reaction ype 
Dr the resm which denaturalized these is mentioned. These may be non-added curing agent non-ia'dening 
-esm, semi-hardenmg resm, or hardening resin. Especially, the phenol novolak resin which is non-heat reactivity 
rnn.Tu ^"-adding is desirable in respect of fire retardancy, shock resistance, and profitability 
[0054] Moreover, especially a configuration is not restricted but the shape of the shape of a grinding article a 
grain, and a flake, powder, a needle, and liquid etc. can use all. B-inuing articie, a 

0055] the phenol system resin (above^entioned [ C ]) — the need — responding — one sort — or two or 
nore sorts can be used. e i ui iwu or 

0056] (C) What does not limit especially phenol system resin and is marketed is used. For example after 
eachmg the mole ratio of phenols and aldehydes to a reaction vessel by ratio which is set to 1.0 7 to 1 9 in 
he case of novolak mold phenol resin and adding the catalyst of oxalic acid, a hydrochloric acid, a sulfuric acid 
oluenesulfonic acid, etc. further, it heats and a predetermined time amount reflux reaction is performed Since' 
he generated water is removed, it can vacuum-dehydrate or standing dehydrate, and it can obtain by the water 
vhich remams further, and the method of removing unreacted phenols, the copolycondensation phenol resin 
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ore raw material components is Independent — or two or more sorts 



'obtained by using these resin or two 
can be used. 

[0057] Moreover, after teaching the mTHe ratio of phenols and aldehydes to a re^PPTon vessel by ratio which Is 
set to 1 :1 -1 2 in the case of resol mold phenol resin and adding catalysts, such as an alkali of hydroxylatlon 
natrium, aqueous ammonia, and others, It can obtain by carrying out the same reaction and processing as 
novolak mold phenol resin. Here, with phenols, phenol, o-cresol, m-cresol, p-cresol, Timor, p-tert-butylphenol, 
tert-butyl catechol, catechol, isoeugenol, o-methoxy phenol, 4, and 4'-dihydroxy phenyl -2, 2-propane, salicylic 
acid isoamyl, salicylic acid benzyl, salicylic acid methyl, 2, and 6-G tert-butyl-p-cresol etc. is mentioned, these 
phenols — a kind — or two or more sorts can be used. On the other hand, formaldehyde, a paraformaldehyde, 
polyoxymethylene, a trioxane, etc. are mentioned with aldehydes, these aldehydes — the need — responding — 
a kind — or two or more sorts can be used. 

[0058] Although especially the molecular weight of phenol system resin is not limited, it is especially 200-2,000 
in a number average preferably, and Its thing of the range of 400-1 ,500 excels in mechanical physical-properties 
and fabricating-operation nature and profitability and is desirable. In addition, phenol system resin can be 
measured by the gel par MIESHON chromatography method by [ which will carry out a tetra-hydra furan 
solution and a phenol resin correlation sample ] carrying out. 

[0059] the case where (C) phenol system resin is blended in this invention — the (A) thermoplastics 100 weight 
section — receiving —0.1 -30 weight section — desirable —0.2 -25 weight section — it is 0.5 -20 weight 
section still more preferably. (C) Fire retardancy becomes good when the loadings of phenol system resin are 
above-mentioned within the limits. 

[0060] Moreover, if (D) fluorine system resin is added further, the resin constituent of this invention can control 
drop (drip) of the drop at the time of combustion, and can give advanced fire retardancy. As such fluorine 
system resin, polytetrafluoroethylene, poly hexafluoropropylene, A copolymer, 

(Tetrafluoroethylene/hexafluoropropylene) A copolymer, (Tetrafluoroethylene /perfluoroalkyi vinyl ether) 
(Tetrafluoroethylene/ethylene) Although a copolymer, a copolymer (hexafluoropropylene/tropylene), poly 
vinylidene fluoride, a copolymer (vinylidene fluoride/ethylene), etc. are mentioned Especially 
Polytetrafluoroethylene, a copolymer (tetrafluoroethylene /perfluoroalkyi vinyl ether), 

(Tetrafluoroethylene/hexafluoropropylene) A copolymer, a copolymer (tetrafluoroethylene/ethylene), and poly 
vmyhdene fluoride are desirable, and especially polytetrafluoroethylene and a copolymer 
(tetrafluoroethylene/ethylene) are desirable. 

[0061] (D) when the loadings of a fluororesin raise the fire retardancy of a resin constituent — the (A) 
thermoplastics 100 weight section — receiving — usually — 0.01 - 3 weight section —desirable —01-2 
weight section — it is 0.2 - 1 weight section still more preferably. 

[0062] In this invention, the improvement with a fluidity large [ both ] which can give the advanced fire 
retardancy by which the burning time was shortened more is attained by blending (E) aromatic series phosphate 
further. 

[0063] (E) aromatic series phosphate used for this invention here is expressed with the following formula (6) 

[0064] 

[Formula 9] 



(Ar*0)y 



If 



T 



(OAr*)-,L 



(3) 



3-k-m 



X: 







The structure of a flame retarder first expressed with said formula (3) is explained. The inside n of a formula of 
said formula (3) is zero or more integers, and is the integer of 1-5 preferably, although k and m are or more 0 
two or less integers again, respectively and k+m is or more 0 two or less integer — desirable — k and m — 
respectively — or more 0 one or less integer — k and m are 1 especially preferably, respectively. 
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[0065] M oreover, R 3-R 1 0 express th^|me, or the hydrogen which is different fmm each other or the alkyi 
group of carbon numbers 1-5 among ^pormula of said formula (3). As an exar^Bofthe all<yi group of carbon 
numbers 1-5, although a methyl group, an ethyl group, n-propyl group, an isopro^Fgroup, n-butyl, sec-butyl, 
tert-butyl, nHsopropyl, neopentyl one, a tert-pentyl radical, 2Hsopropyl, neopentyl one, a tert-pentyl radical,' 3- 
isopropyl, neopentyl one, a tert-pentyl radical, neo isopropyl, neopentyl one, a tert-pentyl radical, etc. are 
mentioned, hydrogen a methyl group, and an ethyl group are desirable, and hydrogen is especially desirable here 
[0066] Moreover, Arl, Ar2, Ar3, and Ar4 express the same or the phenyl group permuted by the organic residue 
which does not contain the phenyl group or halogen which is different from each other. As an example, although 
a phenyl group, a tolyl group, a xylyl group, a KUMENIRU radical, a mesityl radical, a naphthyl group, an indenyl 
group, an anthryl radical, etc. are mentioned, a phenyl group, a tolyl group, a xylyl group, a KUMENIRU radical, 
and a naphthyl group are desirable, and especially a phenyl group, a tolyl group, and a xylyl group are desirable 
[0067] Moreover, Y expresses direct coupling, 0, S, S02, C (CH3)2 and CH2, and CHPh. and Ph expresses a 
phenyl group. 

[0068] the amount of the above-mentioned aromatic series phosphate used — the thermoplastics 100 weight 
section — receiving — usually — 1 - 30 weight section — desirable — 2 - 20 weight section — it is 3 - 1 0 
weight section still more preferably. 

[0069] In this invention, by blending (F) radical generating agent further, the reaction at the time of combustion 
of (A) thermoplastics and the phosphorus compound which has (B) P-H association is promoted, and the resin 
constituent in which the outstanding fire retardancy by which the burning time was shortened is shown can be 
obtained. 

[0070] (F) radical generating agent is a compound which generates a carbon radical with light or heat here, and 
also in such a radical generating agent, in order to acquire the high effectiveness as a flame retarder As a 
radical generating agent from which what generates a carbon radical is desirable at the time of combustion, 
therefore is used for it by this invention, without generating a carbon radical at the time of a melting compound 
That whose 1 -minute halfHife is 200 degrees C or more is especially desirable still more desirable, and a thing 
250 degrees C or more is desirable. 

[0071] Measurement of a halfHife can be measured by the well-known approach here for 1 minute. For example 
a radical generatmg agent is used as a 0.1 -mol% benzene solution, it seals in the glass ampul which performed 
the nitrogen purge, and a pyrolysis is attached and carried out to the thermostat set as predetermined 
temperature (T) When initial concentration of X and a radical generating agent is set to a and a catabolic rate 
constant is set [ the pyrolysis time amount at this time ] to k for t and the decomposed radical generating 
agent concentration, it is ln(a/(a-x)) =kt, (I) 
****** is realized. 

[0072] A halfHife is ktl/2=ln2 here by substituting the relation between X=a/2 for the above-mentioned 
formula, since it is time amount until the concentration of a radical generating agent decreases in the one half 
of initial value according to radical generating. (II) 

^fc #|c 3|c «jc «|c «|c 

[0073] Therefore, a pyrolysis is carried out at a certain fixed temperature, and the relation of time amount t and 
In (a/(a-x)) can be plotted, it can ask for k from the obtained slope of a line, and t1/2 can be measured from 
the (II) type. The above measurement is measured at the temperature (T) of several points, the relation 
between tl/2, and l/T obtained from each can be plotted, and the decomposition temperature in a halfHife can 
be measured from the obtained straight line for 1 minute. 

[0074] As such a radical generating agent, the compound concretely expressed with the following general 

formula (4) is mentioned. 
[0075] 

[Formula 10] 




X expresses a hydrogen atom, the alkyI group of carbon numbers 1-10, an alkoxy group, a carboxyl group, 
hydroxyl, the amino group, a nitrile group, a nitro group, and an epoxy group here. Moreover, n is the integer of 
1 -5. 

[0076] In the radical generating agent expressed with the above-mentioned general formula (4), 2 expressed 
with the following general formula (5), the 3-dimethyl -2, and 3-diphenyl butane can use it preferably in respect 
of fire retardancy. 

http:/>Www4.ipdl.ncipi.go.jp/cgi-bin/tran_webjcgi_ejje 2005/03/18 



9/16 ^— >J 



[0077] 

[Formula 1 1 ] 



CHj CHa ^ 

CH3CH3 



(5) 



the amount of (F) radical generating agent used of such this invention — the (A) thermoplastics 100 weight 
section — receiving — usually — 0.01 - 2 weight section — desirable — the 0.02 - 1 .5 weight section — it is 
0.03 - 1 weight section still more preferably. When the amount used is above-mentioned within the limits, it is 
desirable in respect of fire retardancy. 

[0078] Furthermore, the flame-retardant-resin constituent of this invention can blend fillers, such as a glass 
fiber, a carbon fiber, a metal fiber, an aramid fiber, asbestos, a potassium titanate whisker, a WARASUTE night, 
a glass flake, a glass bead, talc, a mica, clay, a calcium carbonate, a barium sulfate, titanium oxide, and an 
aluminum oxide, etc. if needed. 

[0079] In the range which furthermore does not spoil the object of this invention to the flame-retardant-resin 
constituent of this invention, a hindered phenol system, antioxidants, such as the Lynn system and a sulfur 
system antioxidant, and a thermostabilizer and an ultraviolet ray absorbent (for example, resorcinol — ) 
lubricant, such as a SARISHI rate, benzotriazol, and a benzophenone, and a release agent (a montanoic acid and 
its salt — ) The ester, the half ester and stearyl alcohol, Stera AMAIDO, an ethylene wax, etc., One or more 
sorts of usual additives, such as coloring inhibitors (phosphite, hypophosphite, etc.), a nucleating additive, a 
plasticizer. a flame retarder, an antistatic agent, and coloring agents (a cadmium sulfide, a phthalocyanine, 
titanium oxide, etc.) containing a color and a pigment, can be added. 

[0080] Moreover, the flame-retardant-resin constituent of this invention is usually manufactured by the well- 
known approach. For example, an extruder etc. is supplied without carrying out preliminary mixing and driving 
(A) thermoplastics, the phosphorus compound which has (B) P-H association, and other required additives 
again, and it is prepared by carrying out melting kneading enough in a 150 degrees C -350 degrees C 
temperature requirement. Since the single screw extruder equipped with the "uni-melt" type screw in this case, 
two shafts, a triaxial extruder, a kneader type kneading machine, etc. can be used and especially an aspect ratio 
IS controlled, it is desirable to use it for a screw by making some knee DINGU elements insertion or un- 
inserting. 

[0081 ] The thermoplastics constituent of this invention can be fabricated and used not only for fire retardancy 
but for a mechanical characteristic, thermal resistance, and the mold goods that it excels also in fabricating- 
operation nature further, extrusion molding, injection molding, press forming, etc. are possible since melting 
shaping is possible, and had a film, tubing, a rod, the configuration of arbitration for which It wishes, and 
magnitude. Furthermore taking advantage of fire retardancy, it can use for various applications, such as housing 
and those components, such as the electrical and electric equipment and electronic parts, autoparts a machine 
mechanism element, OA equipment, and a household-electric-appliances device. 

[0082] For example, various gear, various cases, a sensor, a LEP lamp, a connector, A socket, a resistor, a relay 
case, a switch, a coil bobbin, a capacitor, A variable condenser case, an optical pickup, a radiator, various 
terminal assemblies, a transformer, a plug, A printed wired board, a tuner, a loudspeaker, a microphone, 
headphone. The small motor and magnetic-head base, a power module, housing, A semi-conductor, liquid 
crystal. FDD carriage, a FDD chassis, a nnotor brush electrode holder. The electrical and electric equipment and 
electronic-parts ;VTR components represented by a parabolic antenna, the computer associated part, etc.. 
Television components, an iron, a hair dryer, rice cooker components, microwave oven components, Voice 
device components, such as sound components and an audio laser disc compact disk. The home represented by 
lighting components, refrigerator components, air-conditioner components, typewriter components, word 
processor components, etc., Clerical work electrical-and-electric-equipment product components, an office 
computer associated part, a telephone associated part, A facsimile associated part copying machine associated 
part, the fixture for washing, oilless bearing. The machine associated part represented by various bearing, such 
as stern bearing and submerged bearing, motor components, a writer, the typewriter, etc.. The optical 
instrument, precision instrument associated part which are represented by a microscope, a binocular, a camera, 
the clock, etc.; An AC-dynamo terminal. Various bulbs, such as an AC-dynamo connector, an l.C. regulator, and 
an exhaust gas bulb, Fuel relation /exhaust air system and inhalation-of-air system various pipes, an air intake 
nozzle snorkel. An intake manifold, a fuel pump, an engine-cooling-water fastener, A carburetor main body, a 
carburetor spacer, an exhaust air gas sensor, A cooling water sensor, an oil-temperature sensor, a brake putt 
weir sensor, A throttle position sensor, a crankshaft position sensor, An air flow meter, the thermostat base for 
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air-conditioners, a tieating warnri air fta||kcontrol valve, The brush electrode holde^^or radiator motors, a water- 
pump impeller, Turbine ** Inn, windsH^piwiper-motor relation components, DE^JuTORIB YUTA, Starter 
SUITCHI, a starter relay, the wire harness for transmission, A window washer noSe, an air-conditioner panel 
SUITCHI substrate, the coil for fuel relation electromagnetism valves, The connector for fuses, a horn terminal, 
an electric equipment article electric insulating plate, a step motor rotor, A lamp socket, a lamp reflector, a 
lamp housing, a brake piston, A solenoid bobbin, an engine oil filter, an ignition case, a personal computer, A 
printer, a display, a CRT display, facsimile, a copy, A word processor, a notebook computer, a cellular phone, 
PHS. a DVD drive, PD drive, It is useful for electrical-and-electric -equipment components, such as housing of 
stores, such as a floppy disk drive, a chassis, a relay, a switch, a case member, a transformer member, and a 
coil bobbin, autoparts, a machine part, and other various applications. 
[0083] 

[Example] In order to explain this invention still more concretely, an example and the example of a comparison 
are given and explained hereafter. In addition, number of copies in an example and % show weight section and 
weight %, respectively, and a unit """ means an inch (1 inch = 2.54cm). 

[0084] The preparation approach of a graft copolymer is shown below in preparation of example of reference 1 
graft copolymer (A1 ). In addition, it asks for the rate of a graft by the following approach. The acetone was 
added to the specified quantity (m) of a graft copolymer, and it flowed back for 4 hours. Insoluble matter was 
filtered for this solution after SOOOrpm (centrifugal-force lO.OOOG (about 100x103 m/s2)) 30-minute centrifugal 
separation. Reduced pressure drying of this insoluble matter was carried out at 70 degrees C for 5 hours, and 
weight (n) was measured. 

- [0085] rate =^f graft [(nHm) xL]/[(m) xL] xlOO — L means the rubber content of a graft copolymer here. 
[0086] The emulsion polymerization of the monomer mixture 40 section which consists of acrylonitrile 30% was 
added and carried out styrene 70% under existence of the polybutadiene latex (average rubber particle diameter 
[ Of 0.3 micrometers ], 85% of gel contents) 60 section (solid content conversion). It solidified with the sulfuric 
acid, it neutralized, washed, filtered and dried with caustic alkali of sodium, and the obtained graft copolymer 
prepared the powder-like graft copolymer <A-1> 

[0087] The rate of a graft of the obtained graft copolymer <A-l>was 36%. This graft copolymer <A-l>was 
what contains the copolymer of non-graft nature which consists of 70% [ of styrene structural units ], and 
acrylonitrile 30% 18.1%: Moreover, the limiting viscosity of N.N-dimethylformamide extractives was 0.48 dl/g. 
[0088] Example 2 of reference Preparation styrene 70% of <A-2>vinyl system copolymer, the suspension 
polymerization of the monomer mixture which consists of acrylonitrile 30% was carried out, and the vinyl system 
copolymer <A-2>was prepared. The limiting viscosity of N.N-dimethylformamide extractives of the obtained 
vinyl system copolymer <\-2>was 0.73. 

[0089] The "noryl 115" (product made from Japanese G IPU Lastic) which is example of reference 3<A-3> 
denaturation polyphenylene oxide was used. 

[0090] "Styron 666" (Asahi Chemical Industry Co., Ltd. make) who is <A^>polystyrene was used. 

[0091] The 30mmphi biaxial extruder with a vent (the Ikegai Corp. make, PCM-30) was used [ "Toyo Lack T- 

- 100" (Toray Industries, Inc. make) who is 50 % of the weight and ABS about the "you pyrone S3000" (product 
made from Mitsubishi Engineer Plastics) which is <A-5>polycarbonate ] for 50 %of the weight, 280-degree-C 
melting kneading and extrusion were performed, and the polycarbonate /ABS (50/60) alloy of a pellet type 
were manufactured. 

[0092] "Toray Industries PBTllOOS" (Toray Industries, Inc. make) which Is <A-6>polybutylene terephthalate 

was used. 

[0093] "Amilan CM 1010" (Toray Industries, Inc. make) which is the <A-7>polyamide 6 was used. 
[0094] Phosphorus compound "HCA" (product made from Sanko Chemistry) of the phosphorus compound <B- 
l>aforementioned type (2) which has example of reference 4(B) P-H association was used. 
<B-2>diphenyl phosphite (reagent) was used. 

[0095] It is example of reference 5(C) phenol system resin <D-l>non-lieat reactivity, and PR53195 (product 
made from Sumitomo DEYUREZU) whose number average molecular weight is phenol novolak resin of 700 were 

used. 

[0096] Fori Flon F201 (Daikin Industries, LTD. make) who is example of reference 6(D) fluorine system resin 
O-l >polytetrafluoroethylene was used. 

[0097] Aromatic series screw phosphate PX-200 (product made from Daihachi Chemistry) expressed with the 

example of reference 7(E) aromatic series phosphate <£-l>following type (6) was used. 

[0098] 

[Formula 12] 
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H3C 




CH3 




(6) 



Example of reference 8(F) radical generating agent <F-1>"N0FUMA BC" (Nippon Oil & Fats Co., Ltd. make) 
which is 2, 3-diphenyl -2, and 3-dimethyl butane was used (1 minute halfHife temperature: 330 degrees C). 
[0099] The polymer of a pellet type was manufactured by mixing with the compounding ratio which showed 
******** of (A) thermoplastics prepared in examples 1-21, the example 1 of a comparison - the example of 21 
reference, the phosphorus compound which has (B) P-fl association, (C) phenol system resin, and others in 
tables 1-4, using a 30mmphi biaxial extruder with a vent (the Ikegai Corp. make, PCM-30), and performing 
melting kneading and extrusion. Subsequently, with the Injection molding machine (Sumitomo a heavy industrial 
machine shrine make, a pro mat 40/25), each test piece was fabricated for Injection pressure by ****** +1 MPa 
and physical properties were measured the following condition. 

[0100] (1) fire-resistant : — M6" obtained with injection molding — in accordance with the valuation basis set 
to UL94 about the test piece for thickness fire retardancy assessment, fire retardancy was evaluated about five 
test pieces. Fire-resistant level falls in order of V-{)>V-1>V-2>IB. 

[0101] (2) Mechanical characteristic : it is ASTM about the dumbbell specimen obtained with injection molding. 
**** yield strength was measured according to D-638! 

[0102] (3) It is ASTM in the Izod impact strength. Shock resistance was evaluated according to D256-56A. 
[0103] (4) Load deflection temperature :ASTM Thermal resistance was evaluated according to D648 (load- 
1.82MPa). . ■ 

[0104] (5) Fluidity :the flow Ml value during 10 minutes in the temperature and loading condition which were 
shown in the table (g /lO minutes) was measured using the melt indexer (Oriental energy machine company 
make). Excelling in a fluidity is shown, so that this Ml value is large. 

[0105] The fire retardancy of each sample, a mechanical characteristic, shock resistance, thermal resistance, 
and a fluid measurement result are collectively shown In tables 1-8. 
[0106] 
[A table 1 ] 
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By carrying out concomitant use addition of the phosphorus compound and phenol system resin which have P- 
H association in ABS plastics by the amount of the within the limits used of this invention shows that fire 
retardancy improves and a resin constituent with good mechanical characteristic, shock resistance, and thermal 
resistance is obtained from the measurement result of examples 1-5 and the examples 1-5 of a comparison. 
[0107] By furthermore adding fluorine system resin, the fire-resistant advanced grant which controlled the drip 
at the time of combustion is attained. 
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[0108] Moreover, if aromatic series pl^^hate is used together, while a burning time will be shortened and fire 
retardancy will improve further, it tur^pbt that a fluidity improves, 

[0109] Furthermore, compaction of a burning time is attained by using a radical^merating agent together. 
[0110] When only the aromatic series phosphate which does not have P-H association when only the 
phosphorus compound which has P-H association in ABS plastics is added (example 1 of a comparison) and 
only phenol system resin is added on the other hand (example 2 of a comparison) is added (example 3 of a 
comparison), and when only aromatic series phosphate and phenol system resin are used together (example 4 
of a comparison), it turns out that sufficient fire retardancy is not acquired. 
[0111] 
[A table 2] 
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[0112] 
[A table 3] 
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By carrying out concomitant use addition of the phosphorus compound and phenol system resin which have P- 
H association also in an AS resin, denaturation polyphenylene oxide resin, polystyrene resin, ai polycarbonate / 
ABS alloy, PBT, and nylon 6 by the amount of the within the limits used of this invention shows that fire 
retardancy improves and a resin constituent with good nnechanical characteristic, shock resistance, and thermal 
resistance is obtained from the measurement result of examples 5-21 and the examples 5-21 of a comparison. 
[0113] By furthermore adding fluorine system resin, the fire-resistant advanced grant which controlled the drip 
at the time of combustion is attained. 
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[0114] Moreover, if aromatic series ph|gahate is used together, while a burning time will be shortened and fire 
retardancy will improve further, it turri^pit that a fluidity improves. 

[01 1 5] Furthermore, compaction -of a burning time is attained by using a radical ^^rating agent together. 
[0116] 

[Effect of the Invention] The resin constituent of this invention shows the outstanding fire retardancy, without 
spoiling the mechanical property of thermoplastics. 



[Translation done.] 
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